Abstract
Introduction 47 48
Climate change is a real Earth's atmospheric and surface phenomenon and the influences of which 49 on all the spheres of life are considered significant everywhere in the world at least in the past few decades.
50
Extreme weather events like anomalously large floods and unusual drought conditions associated with 
57
Western disturbances (WD) is considered as one of the main sources of precipitation(in the form of 
72
is widely used for investigating large-scale dynamical processes associated with frictionless and adiabatic
93
The main aim of the present study is to investigate the climatic variation of surface temperature 
112
(2012) reported that the glacier extent in the Korakaram range is increasing.
114
These contrasting findings of long term variations in hydro-meteorological parameters in the
115
Himalayas need to be verified by analyzing more historic climatic data available in the region. However,
116
the sparse and scanty availability of regional climate data poses challenges in understanding the complex 117 microclimate in this region. Therefore, studying the relationship of recorded regional (Jammu and 
181
identified using cumulative deviation test (Pettitt, 1979) . This method detects the time of significant change 182 in the mean of a time series when the exact time of the change is unknown (Gao et al., 2011) . 
184

235
Kokarnag and Kupwara, located at the heights of about 1800-2000m amsl, showed an increase of 0.9°C and
236
1°C respectively at S=99% (Fig. 2a) . However, Srinagar and Qazigund, located at the heights of about 237 1700m-1600m amsl, exhibited an increase of 0.65°C and 0.44°Crespectively at S=99% (Fig. 2a) .
239
The analysis of maximum and minimum temperatures ( 
256
(S=90%) respectively (Fig, 2f) . In Autumn, Gulmarg shows an increase of 0.9C while Pahalgam and
257
Kupwara shows less than 0.6C (S=95%). On the contrary, Kokarnag and Qazigund shows less than 0.4C
258
(S=90%) but Srinagar shows no significant increase ( Fig. 2g and 
267
exhibit decrease at S=95% (Fig.3a) .The analysis of winter precipitation reveals maximum decrease at
268
Gulmarg and Kokarnag followed by Kupwara and Pahalgam at S=90%. On the other hand, Srinagar and
269
Qazigund display an average insignificant (NS) decrease (Table 2 and 
271
and Kokarnag show decrease at S=99%, S=99% and S=95% respectively. The lowest decreasing trend of 272 42mm precipitation during 1980-2010was observed at Kupwara at S=99% (Table 2) .
274
During the summer months, precipitation follows the same decreasing trend but not at significant Table 2 ). In addition,
276
Qazigund shows no trendin summer precipitation. The autumn precipitation at Pahalgam,Kupwara,
277
Kokarnag, Srinagar, Gulmarg and Qazigund shows an average decrease at insignificant level (NS) ( 
299
The observed annual and seasonal variation of temperature at all the six stations (Gulmarg,
300
Pahalgam, Kokarnag, Kupwara, Qazigund and Srinagar) is correlated with WRF downscaled simulations.
301
The 
325
The noteworthy observation in the present study is that drastic and significant increase in the 326 temperature (change point) started in 1995. The El Nino of 1998 has been recorded in the history of the 327 earth as one of the strongest El-ninos that brought worldwide increase in temperature (Epstein et al., 1998) .
328
In contrast, during the 1992Elnino period, the decrease in temperature throughout the northern hemisphere 
379
and Dash (2012) also detected a statistically substantial decreasing trend in the precipitation pattern and 380 identified considerable decrease in winter precipitation which they related to weakening of NAO index.
381
However, detailed mechanism involved in these variations requires thorough investigation. 1988, 1990, 1993, 1994, 1995, 1996, 1999, 2006 and 2009 . One can observe that sometimes PV at 350 K
383
454
PT surface and at other times at 200 mb pressure surface follows precipitation. This would be due to the 455 influence of Rossby waves generated due to baroclinic and barotropic instabilities respectively.
456
Particularly, the correlation between PV (sometimes either one or both) and precipitation is significantly 
461
For Kokarnag (Fig. 7) , topography similar to Srinagar but located in the vicinity of high 462 mountains, the relation between PV and precipitation particularly during the Indian summer-monsoon-
463
period is almost similar to that of Srinagar during 1983 Srinagar during , 1985 Srinagar during , 1989 Srinagar during , 1991 Srinagar during , 1998 Srinagar during , 1999 Srinagar during , 2000 Srinagar during -2005 
482
For the hilly station of Qazigund (Fig. 10) 
498
In the case of Gulmarg (Fig. 11) 
Conclusions
581 582
Studies of climatic change in the surface temperature and precipitation over the Jammu Fig. 8 (a-f) . Same as the Fig. 7 but for Kupwara. Fig. 9 (a-f) . Same as the Fig. 8 but for Pahalgam. Fig. 10 (a-f) . Same as the Fig. 9 but for Qazigund. Fig. 11 (a-f) . Same as the Fig. 10 but for Gulmarg. Fig. 12 (a-f) . Same as the 
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